Plasma adrenocorticotropin and cortisol responses to submaximal and exhaustive exercise.
Adrenocorticotropic hormone (ACTH) levels were compared before and after submaximal and exhaustive isotonic exercise in six normally active college students (3 men and 3 women). Each subject participated in three experiments conducted at the same morning hour. Venous plasma was obtained before and immediately after 20-min runs at 65 and 80% of maximal O2 consumption (VO2 max) and after a run of gradually increasing work intensity which resulted in exhaustion (100% VO2 max) in 12.6 +/- 1.3 min. ACTH (mean +/- SE) was 48 +/- 15, 57 +/- 12, and 61 +/- 11 pg/ml before the 65, 80, and 100% VO2 max runs, and increased to 61 +/- 15 (NS), 128 +/- 18 (P less than 0.05), and 292 +/- 72 (P less than 0.05) pg/ml, respectively. Plasma glucose, growth hormone, cortisol, and lactic acid concentrations increased in a similar fashion. Cortisol and ACTH levels were significantly correlated at the higher levels of exertion: r = 0.18 (NS) for the 65% VO2 max run, r = 0.65 (P less than 0.05) for the 80% VO2 max run, and r = 0.64 (P less than 0.05) for the run to exhaustion. Both the change in ACTH with exercise and its postrun concentration were significantly related to the change in plasma lactic acid (r = 0.65, P less than 0.05) and the postrun plasma lactic acid (r = 0.64, P less than 0.05). We conclude that exercise-induced increases in plasma ACTH and their correlation with circulating cortisol depend on the intensity of isotonic exercise. Our observations also suggest that plasma lactic acid may influence ACTH release during exercise.